TRPM7 channels regulate proliferation and adipogenesis in 3T3-L1 preadipocytes.
Transient receptor potential melastatin-7 (TRPM7) channels are involved in many cellular physiological and pathological processes. The present study was designed to investigate the expression of TRPM7 channels and the potential role in regulating cell proliferation and adipogenesis in 3T3-L1 preadipocytes with approaches of whole-cell patch voltage-clamp, molecular biology, cell proliferation, adipogenesis, etc. We found that a TRPM7-like current was recorded with Mg(2+) -free pipette solution in 3T3-L1 preadipocytes, and the current was inhibited by intercellular free Mg(2+) . The TRPM7-like current was potentiated by acidic pH and inhibited by 2-aminoethoxydiphenyl borate (2-APB). RT-PCR, Western blot and immunocytochemistry revealed that gene and protein of TRPM7 channels were abundant in 3T3-L1 preadipocytes. Blockade of TRPM7 channels with 2-APB inhibited cell proliferation in 3T3-L1 cells. In addition, knockdown of TRPM7 with specific siRNA inhibited both proliferation and adipogenesis. The present study demonstrates for the first time that TRPM7 channels regulate cell cycle and adipogenesis of 3T3-L1 preadipocytes.